APRIL/MAY 2023 


CMA52/BMA52/UMA52 — REAL 
ANALYSIS - I 


` Time : Three hours Maximum : 75 marks 
\ 
AN SECTION A — (10 x 2 = 20 marks) 


Answer ALL questions. 

Define : Countable set. 
Umru : TAr SiS ETD 
Define : Convergent sequence. 
ASOTUM : QAG alens 
3. Define : Monotore sequence. 

awyu : g Cursa auflons 
4. Define : Bounded sequence. 

UUN : eupLdiyerer Asmi 
5. Give an example of Alternating Series. 

QULL Gsr_GsG Qr rA g sr A S5. 
6. State Comparison Test. 

QUSL A Cargacnows aS. 
7. Define the class 7°. 
acum : 1? Osre@a. 
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10. 


W: 


Define : Metric space. 


awyu: uriy Aaf 


Define : continuous function. 
awyu: Asri srry 


Define : Closed set. 
AUOTUM!: AVLUYOD STD 


(a) 


©) 


SECTION B — (5 x 5 = 25 marks) 


Answer ALL questions. 
If A, A... are countable sets, then prove 
that UAn is countable. 
n=l 
A, As.. aima rai sis shs 
arai UAn THUS! creel SSS ra 
n=l 
Boas. 
Or 
If {s,}7, is a sequence of non negative 
numbers and if lim'S, =Z, then prove that 
no 
L20. 
{Salen THUS GOOWIO ainsale Asmi 
wimb limS, =L ceil, L20 cra floes. 
no 
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19, 


20. 


State and prove minkowski’s inequality. 
WlenGascrevAluler soam gH.) mas. 


If f :m, >m, is continuous iff the inverse image 
of every open set is open. 


fim >m, aug Ggsriiéfunesrs Qis 
Gsmawrar wbb Curgiorer Hubsener gAn 


ae sagde Goron Giduap Smssgl cron _ 


pas. 
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12. (a) 


(b) 


2 
Show that lims =en Sap 
no n344 5 


li 3n? -6n _ 3 ses 
im- == ami sn He. 
noe §n°+4 5 


Or 


Tf {S,}).. is a convergent sequence of real 

numbers, then show that 

limsupS, = lim S,. 

no no 

{Sijia eres) Cio rasal ÉG 

Asni aada limsupS, = lim S, cron Almas. 
nw neo 


Show that the series >() is divergent. 


n=l 
>(4} aim Asti Ayb cro sm_Os. 
n 


n=l 


Or 


5 
If J a, is a convergent series then prove 
n=1 


that lima, =0. 
n>a 


ya, THUS QGUGH Asmi crai 


n=l 


lima, = O-cren Amays. 


no 
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14. 


15. 


(a) 


(b) 


(a) 


State and prove Schwartz inequality. 
agamia soaron rA Ayas. 


Or 


If {a,}7 is a non increasing sequence of 


° 
positive numbers and if Da convergence, 
n=l 


then prove that limna, =0. 
{ajn aiu ws isai Ausg 


Gsm wimib Dies QGUGD rali 
nal 

limna, =0 crar Ayas. 

no 


Let (m,,p,),(ms; p.),(mg, P3) be metric spaces 
and let f:m,>m,, g:m,—>m,. If f is 
continuous at aem, and g is continuous at 


f(a) € m, , then prove that gof is continuous 
at a. 


(m pı) (mz, po), (ms; Pa) 
Qasi wmbo f:m >m, g: Mz > Ms 
eres. f adus aem -ò OAsmiréFlwireorgy 
wpm g f(a) € m, -& 
QsmitéAumeng). aad gofaiusi a-® 
AsmréAwuirengy ra Ayas. 

Or 
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TOTLI Gor Urüy 


TATS 


16: 


17. 


18. 


(b) If G, and G, are open subsets of the metric 
space m, then prove that Gi ^G, is also 
open. 


G wpb G, cremume m een wiry 
Qaar Amis 2 smiir radd G, 1G, 
TELS SO H5S! era Hyas. 


SECTION C — (3 x 10 = 30 marks) 
Answer any THREE questions. 
Prove that [0,1] is uncountable. 
[0.1] rarua rara sks sede crest Apiays. 


If {S} is a cauchy sequence of real numbers 
then prove that {S,}°_, is convergent. 


{S,}i-1 eres) Cows creiorsaflesr sra Asri cree 

{Sp TAg QGUGLD rar Hays. 

If DMa converges absolutely, then prove that 
n=l 

eh converges. 


n=l 


Ya, saurs QOHMIGLD rad Da QHAGW rar 


n=l n=l 


Pyas. 
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